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SYSTEM

(57) The present invention provides a compensation
chain stabilizing apparatus and method, and an elevator
shaft and elevator system having the same. The com-
pensation chain stabilizing apparatus for an elevator in-
cludes a magnetic field generating device, which is con-
figured to generate a magnetic field to limit shaking of
the compensation chain. The elevator shaft and elevator
system according to embodiments of the present inven-
tion include the compensation chain stabilizing appara-
tus according to the embodiments of the present inven-
tion. The apparatuses and methods of the present inven-
tion can suppress shaking of the compensation chain as
much as possible, and avoid other problems related to
the shaking of the compensation chain.
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Description

[0001] The present invention relates to the field of el-
evator technologies, and in particular, to a compensation
chain stabilizing apparatus and method for an elevator,
and an elevator shaft and elevator system having the
compensation chain stabilizing apparatus or using the
compensation chain stabilizing method.
[0002] During lifting of an elevator, in order to offset a
change in the weight of an elevator traction rope as the
elevator moves to different positions, a compensation
chain is disposed between a car and the bottom of a
counterweight support. The compensation chain gener-
ally includes a compensation chain body consisting of
metal and a protective layer which wraps the compensa-
tion chain body and consists of, for example, a PVC rub-
ber composite material. The compensation chain may
shake during a startup or braking process or an acceler-
ation or deceleration process of the elevator. Due to the
shaking, the compensation chain may hit a buffer support
or another mechanism provided at the bottom of an ele-
vator shaft, which may thus generate noise. In some ex-
treme conditions, the compensation chain may even hit
the car.
[0003] An objective of the present invention is to solve
or at least mitigate the problem existing in the prior art.
[0004] Another objective of the present invention is to
provide a compensation chain stabilizing apparatus and
method, and an elevator shaft and elevator system using
such a compensation chain stabilizing apparatus or
method, thereby suppressing shaking of the compensa-
tion chain as much as possible, and solving or at least
mitigating other problems related to the shaking of the
compensation chain.
[0005] According to an aspect of the present invention,
a compensation chain stabilizing apparatus for an eleva-
tor is provided. The compensation chain stabilizing ap-
paratus includes a magnetic field generating device, and
the magnetic field generating device is configured to gen-
erate a magnetic field to limit shaking of the compensa-
tion chain.
[0006] Particular embodiments may include any of the
following optional features, alone or in combination:

The magnetic field generating device is may be per-
manent magnet.

[0007] The magnetic field generating device may be
an electromagnet.
[0008] The compensation chain stabilizing apparatus
further may comprise a sensor configured to sense an
operation status of an elevator car.
[0009] The compensation chain stabilizing apparatus
further may comprise a sensor configured to sense a
status of the compensation chain.
[0010] The sensor may be an optical sensor, so as to
sense a shaking amplitude and/or position of the com-
pensation chain.

[0011] The compensation chain stabilizing apparatus
further may comprises a control device, and the control
device may controls the electromagnet based on the sta-
tus of the compensation chain.
[0012] The compensation chain stabilizing apparatus
further may comprise an isolating device configured to
isolate the magnetic field generating device from the
compensation chain.
[0013] The isolating device may be an isolating plate,
an isolating cover or an isolating net.
[0014] The isolating device may have a smooth surface
facing the compensation chain.
[0015] The isolating device may be made of a glass
material.
[0016] The compensation chain stabilizing apparatus
further may comprise a position adjustment device.
[0017] The position adjustment device may be able to
adjust a vertical height of the magnetic field generating
device.
[0018] The position adjustment device may adjust a
horizontal position of the magnetic field generating de-
vice.
[0019] The position adjustment device may be an ad-
justable support disposed at the bottom of the magnetic
field generating device.
[0020] According to another aspect of the present in-
vention, an elevator shaft and an elevator system are
provided, which include the compensation chain stabiliz-
ing apparatus according to an embodiment of the present
invention.
[0021] Particular embodiments may include any of the
following optional features, alone or in combination:

The elevator shaft may have at least one compen-
sation chain stabilizing apparatus which is disposed
at the bottom of the shaft and corresponds to the
position of the compensation chain.

[0022] A magnetic field generating device of the com-
pensation chain stabilizing apparatus max be aligned
with a bottom U-shaped region of the compensation
chain in a vertical direction.
[0023] An elevator system may comprise a shaft, a car
in the shaft, a counterweight support, and a compensa-
tion chain installed between the car and the bottom of
the counterweight support, the compensation chain be-
ing at least partially made of a magnetic material, wherein
the elevator system further comprises one or more com-
pensation chain stabilizing apparatuses as described
herein. The compensation chain stabilizing apparatus
may comprise a magnetic field generating device, and
the magnetic field generating device may be configured
to generate a magnetic field to limit shaking of the com-
pensation chain.
[0024] The elevator system may have at least one
compensation chain stabilizing apparatus which is dis-
posed at the bottom of the shaft and corresponds to the
position of the compensation chain.
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[0025] The magnetic field generating device of the
compensation chain stabilizing apparatus may be
aligned with a bottom U-shaped region of the compen-
sation chain in a vertical direction.
[0026] According to another aspect of the present in-
vention, a method for preventing shaking of a compen-
sation chain is provided. The method includes: using a
compensation chain at least partially made of a magnetic
material, and disposing a magnetic field generating de-
vice near the compensation chain to limit shaking of the
compensation chain.
[0027] Particular embodiments may include any of the
following optional features, alone or in combination:

The method further may comprise disposing the
magnetic field generating device at the bottom of a
shaft and aligning the magnetic field generating de-
vice with a bottom U-shaped region of the compen-
sation chain.

[0028] The method further may comprise disposing an
isolating device between the magnetic field generating
device and the compensation chain.
[0029] The method further may comprise disposing an
isolating plate or an isolating cover, which has a smooth
surface facing the compensation chain, between the
magnetic field generating device and the compensation
chain.
[0030] The method further may comprise adjusting a
vertical height of the magnetic field generating device by
using an adjustable support capable of adjusting a height
in a vertical direction.
[0031] The method further may comprises using a per-
manent magnet as the magnetic field generating device.
[0032] The method further may comprise using an
electromagnet as the magnetic field generating device.
[0033] The method further may comprise operating the
electromagnet based on an operation status of a car or
a status of the compensation chain.
[0034] The foregoing and other features of the present
invention will become obvious with reference to the ac-
companying drawing, where:

FIG. 1 is a schematic structural diagram of an ele-
vator system according to an embodiment of the
present invention.

[0035] It is easy to understand that, according to the
technical solution of the present invention, those of ordi-
nary skill in the art can propose multiple interchangeable
structures and implementations without changing the es-
sential spirit of the present invention. Therefore, the fol-
lowing specific implementations and accompanying
drawing are merely exemplary description of the techni-
cal solution of the present invention, but should not be
regarded as all of the present invention or limitations or
restrictions on the technical solution of the present inven-
tion.

[0036] Orientation terms mentioned or possibly men-
tioned in the specification, such as upper, lower, left, right,
front, rear, front surface, back surface, top, and bottom
are defined relative to the structure shown in the accom-
panying drawing. The orientation terms are relative con-
cepts, and therefore may change correspondingly ac-
cording to different positions or different use statuses.
Therefore, these or other orientation terms should not be
interpreted as restrictive terms.
[0037] As shown in FIG. 1, an elevator system accord-
ing to an embodiment of the present invention includes
a car 1, a counterweight support 2, and a compensation
chain 3 suspended between the car 1 and the bottom of
the counterweight support 2. The compensation chain 3
is used to offset the weight of an elevator traction rope.
The compensation chain 3 generally includes a metal
chain body and a protective layer wrapping the metal
chain body. The metal chain body is generally made of
iron or other magnetic materials. The protective layer
may be made of a composite material such as PVC rub-
ber. As shown in the figure, the compensation chain 3
includes a vertical portion under the car 1 and the coun-
terweight support 2 and a U-shaped region 31 at the bot-
tom of the compensation chain 3. Other parts of the el-
evator system are not the focus of the present invention,
and therefore are not depicted herein or described in de-
tail in the present invention. Those skilled in the art should
understand that any existing or non-existing structures
in the art may be used for other parts of the elevator
system as required.
[0038] The elevator system further includes at least
one compensation chain stabilizing apparatus 10 accord-
ing to the present invention. The compensation chain sta-
bilizing apparatus 10 according to the present invention
includes a magnetic field generating device 12. The mag-
netic field generating device 12 can generate a magnetic
field which acts on the compensation chain 3. Specifical-
ly, the magnetic field may attract the compensation chain
3, thus straining the compensation chain 3, to prevent
shaking of the compensation chain 3. Although only one
compensation chain stabilizing apparatus 10 is shown in
FIG. 1, multiple compensation chain stabilizing appara-
tuses 10 may be disposed at different positions in an
alternative embodiment. In the embodiment shown in
FIG. 1, the compensation chain stabilizing apparatus 10
is disposed under the compensation chain 12. In an al-
ternative embodiment, the compensation chain stabiliz-
ing apparatus 10 may further be disposed at another dif-
ferent position, as long as the magnetic field generated
by the magnetic field generating device 12 of the com-
pensation chain stabilizing apparatus 10 makes the com-
pensation chain 3 tensioned, so that the compensation
chain 3 does not shake easily. In some embodiments,
two magnetic field generating devices 12 may be dis-
posed on front and rear sides of the compensation chain
3 in FIG. 1, so that the compensation chain presents be-
tween the two magnetic field generating devices 12. In
other words, the compensation chain 3 is sandwiched
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between the two magnetic field generating devices 12.
[0039] In some embodiments, the magnetic field gen-
erating device 12 may be a permanent magnet, such as
magnetic iron. The magnetic field generated by the mag-
netic iron continuously acts on the compensation chain
3, and specifically attracts the compensation chain 3 at
least partially made of a magnetic material, thereby
straining the compensation chain 3, to prevent shaking
of the compensation chain 3. In some other embodi-
ments, the magnetic field generating device 12 may be
an electromagnet, such as an electrified solenoid coil.
The presence of the magnetic field or the intensity of the
magnetic field may be controlled by means of on/off con-
trol or magnitude control of a current flowing through the
electrified solenoid coil. In some embodiments, the com-
pensation chain stabilizing apparatus 10 may include
multiple sensors configured to sense an operation status
of the elevator car 1 and a status of the compensation
chain 3. In some embodiments, the magnitude of the cur-
rent flowing through the electrified solenoid coil may be
controlled in response to the operation status of the ele-
vator car 1, thus controlling the presence of the magnetic
field or the intensity of the magnetic field. For example,
when it is sensed that the elevator car 1 remains stopped
or off for a long time or when it is sensed that the elevator
operates at a constant speed, the magnetic field is re-
duced or turned off. When the elevator accelerates, de-
celerates, starts up, or brakes, the magnetic field is in-
creased to limit shaking of the compensation chain. In
some embodiments, one or more sensors configured to
sense the status of the compensation chain may be dis-
posed, for example, a sensor configured to sense the
position or displacement of the compensation chain.
These sensors may be optical-based sensors. Specifi-
cally, the optical sensor includes an optical emitter and
an optical receiver. The sensor is disposed in such a
manner that when shaking of the compensation chain
reaches a particular amplitude, the compensation chain
obstructs light so that the optical receiver cannot receive
light, thus feeding back the shaking amplitude of the com-
pensation chain. Alternatively, the sensor may be dis-
posed in such a manner that when shaking of the com-
pensation chain reaches a particular amplitude, the com-
pensation chain leaves to allow light to pass through, so
that the optical receiver can receive light, thus feeding
back the shaking amplitude of the compensation chain.
In other embodiments, the sensor may also be a camera
sensor or a non-contact-type or contact-type position or
displacement sensor based on other principles. In some
embodiments, the magnitude of the current flowing
through the electrified solenoid coil may be controlled on
the basis of the status (such as a position or displacement
status) of the compensation chain sensed by the sensor,
thus controlling the presence of the magnetic field or the
intensity of the magnetic field. For example, the magnetic
field is reduced or turned off when it is sensed that the
shaking amplitude of the compensation chain is relatively
small, and the magnetic field is increased when it is

sensed that the shaking amplitude of the compensation
chain is relatively large, so as to limit the shaking of the
compensation chain.
[0040] In some embodiments, an isolating device is
disposed between the magnetic field generating device
12 and the compensation chain 3. For example, in some
embodiments, an isolating cover 13 as shown in the fig-
ure may be used. The presence of the isolating cover 13
prevents direct contact between the compensation chain
3 and the magnetic field generating device 12. If the mag-
netic field generating device 12 is in direct contact with
the compensation chain 3, an attractive force between
the two may cause a relatively large friction between the
two during movement of the compensation chain. The
friction may abrade the compensation chain protective
layer wrapping the compensation chain body, which is
undesired, and the isolating device prevents occurrence
of such a situation. In some embodiments, the isolating
device should be made of a material that does not affect
or hardly affects the magnetic field generated by the mag-
netic field generating device 12, or should be formed as
a non-enclosed structure, such as a net-shaped structure
or a structure having a hole. In this way, the isolating
device does not affect the magnetic field generated by
the magnetic field generating device 12. In some embod-
iments, the isolating device may also be other types of
devices such as an isolating plate or an isolating net in-
stalled between the magnetic field generating device 12
and the compensation chain 3. In some embodiments,
the isolating device may also be a laminate or a layer
applied on a surface facing the compensation chain 3 of
the magnetic field generating device 12. In order to max-
imize the effect of the magnetic field generated by the
magnetic field generating device 12, the magnetic field
generating device inevitably needs to be as close to the
compensation chain 3 as possible. In some embodi-
ments, a distance between the isolating device and the
magnetic field generating device may be adjusted, there-
by adjusting a minimum distance between the magnetic
field generating device and the compensation chain, so
that the intensity of the magnetic field at the position of
the compensation chain is adjusted. To minimize the fric-
tion between the magnetic field generating device and
the compensation chain, in some embodiments, at least
the surface of the isolating device facing the compensa-
tion chain 3 is a smooth surface. In some embodiments,
the isolating device may be made of a glass material, for
example, an isolating cover or isolating plate made of a
glass material, and so on.
[0041] In some embodiments, the compensation chain
stabilizing apparatus 10 further includes a position ad-
justment device 11 for adjusting the position of the mag-
netic field generating device 12. For example, in some
embodiments, the position adjustment device 11 may be
an adjustable support on which the magnetic field gen-
erating device 12 can be arranged. The adjustable sup-
port can at least adjust a height position of the magnetic
field generating device 12 in a vertical direction, so that
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the magnetic field of the magnetic field generating device
12 can be disposed at a suitable height, to facilitate ad-
justment of the intensity of the magnetic field at the po-
sition of the compensation chain 11. In some embodi-
ments, the adjustable support may further adjust a ver-
tical position of the magnetic field generating device 12
relative to the isolating cover 13, to facilitate adjustment
of a distance between the magnetic field generating de-
vice 12 and the isolating cover 13, thus adjusting the
intensity of the magnetic field acting on the compensation
chain 3. During installation of the compensation chain 3,
the height of the compensation chain 3 may have a cer-
tain installation error, and the compensation chain stabi-
lizing apparatus provided with the adjustable support can
apply to various on-site situations. The presence of the
adjustable support ensures that the distance between
the magnetic field generating apparatus and the com-
pensation chain is in a suitable range. The distance is
not so small that the compensation chain is dragged on
the magnetic field generating device 12 or the isolating
device, or so large that the magnetic field of the magnetic
field generating device is insufficient to suppress shaking
of the compensation chain. In some embodiments, the
position adjustment device 11 may also adjust the posi-
tion of the magnetic field generating device 12 on other
degrees of freedom. For example, the position adjust-
ment device 11 may further adjust a position of the mag-
netic field generating device 12 in a horizontal plane, so
that the magnetic field generating device 12 is aligned
with the bottom U-shaped region 31 of the compensation
chain 3, or the magnetic field generating device 12 is
adjusted to another appropriate position.
[0042] The maximum shaking amplitude of the com-
pensation chain appears in the bottom U-shaped region
31 at the bottom of the compensation chain. In addition,
especially in the bottom U-shaped region 31, the shaking
amplitude of the compensation chain is maximum, and
the compensation chain may hit a buffer support also at
the bottom of the shaft or another device at the bottom
of the shaft. Therefore, preferably, the magnetic field of
the magnetic field generating device 12 is enabled to be
applied on the bottom U-shaped region 31 of the com-
pensation chain. To achieve this objective, the magnetic
field generating device 12 may be disposed near the bot-
tom U-shaped region 31 of the compensation chain, for
example, under or on two sides of the bottom U-shaped
region 31. In an embodiment in which the adjustment
device 11 can adjust the horizontal position of the mag-
netic field generating device 12, the position of the mag-
netic field generating device 12 in a horizontal direction
may be adjusted by using the adjustment device 11, so
that the magnetic field generating device 12 is aligned
with the bottom U-shaped region 31 of the compensation
chain in the vertical direction or is positioned at an ap-
propriate position on two sides of the bottom U-shaped
region 31 of the compensation chain 3. Generally, a buff-
er support is further provided at the bottom of the shaft,
and the compensation chain stabilizing apparatus 10

may be arranged near the buffer support, for example,
on a side surface of or in front or rear of the buffer support.
[0043] In some other embodiments of the present in-
vention, an elevator shaft is further provided. One or more
compensation chain stabilizing apparatuses 10 accord-
ing to the embodiments of the present invention are dis-
posed in the elevator shaft. The compensation chain sta-
bilizing apparatus 10 may be disposed at a bottom posi-
tion or another position of the shaft. The presence of the
compensation chain stabilizing apparatus 10 can prevent
large-amplitude shaking of the compensation chain in
the shaft. In tests, in a shaft with the compensation chain
stabilizing apparatus provided at the bottom, the com-
pensation chain only shakes once or twice with a small
amplitude when the elevator car brakes, and then stops
shaking. The small-amplitude shaking does not affect
other facilities in the elevator shaft. In some embodi-
ments, the elevator shaft has at least one compensation
chain stabilizing apparatus 10 which is disposed at the
bottom of the shaft and corresponds to the position of
the compensation chain. For example, the compensation
chain stabilizing apparatus 10 is disposed near the bot-
tom U-shaped region 31 of the compensation chain, for
example, under the bottom U-shaped region 31 of the
compensation chain or at an appropriate position on two
sides thereof. In some embodiments, the magnetic field
generating device 12 of the compensation chain stabiliz-
ing apparatus 10 is aligned with the bottom U-shaped
region 31 of the compensation chain in the vertical direc-
tion.
[0044] In some other embodiments of the present in-
vention, an elevator system is further provided. The ele-
vator system includes a shaft. The shaft is provided with
a car 1, a counterweight support 2, and a compensation
chain 3 installed between the car 1 and the bottom of the
counterweight support 2. The compensation chain 3 is
at least partially made of a magnetic material. The ele-
vator system further includes one or more compensation
chain stabilizing apparatuses 10 according to the em-
bodiments of the present invention. The compensation
chain stabilizing apparatus 10 includes a magnetic field
generating device 12 which is configured to generate a
magnetic field to limit shaking of the compensation chain
3. In some embodiments, the elevator system has at least
one compensation chain stabilizing apparatus 10 which
is disposed at the bottom of the shaft and corresponds
to the position of the compensation chain 3. In some em-
bodiments, the magnetic field generating device 12 of
the compensation chain stabilizing apparatus 10 is
aligned with the bottom U-shaped region 31 of the com-
pensation chain in the vertical direction.
[0045] According to another aspect of the present in-
vention, a method for preventing shaking of a compen-
sation chain in an elevator system is provided. The meth-
od includes: using a compensation chain at least partially
made of a magnetic material, and disposing a magnetic
field generating device near the compensation chain to
limit shaking of the compensation chain. In some embod-
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iments, the method further includes disposing the mag-
netic field generating device at the bottom of a shaft and
aligning the magnetic field generating device with a bot-
tom U-shaped region of the compensation chain. In some
embodiments, the method further includes disposing an
isolating device between the magnetic field generating
device and the compensation chain. In some embodi-
ments, the method further includes disposing an isolating
plate or an isolating cover, which has a smooth surface
facing the compensation chain, between the magnetic
field generating device and the compensation chain. In
some embodiments, the method further includes adjust-
ing a height position of the magnetic field generating de-
vice by using an adjustable support capable of adjusting
a height in a vertical direction. In some embodiments,
the method includes using a permanent magnet as the
magnetic field generating device. In some embodiments,
the method includes using an electromagnet as the mag-
netic field generating device. In some embodiments, the
method includes operating the electromagnet based on
an operation status of a car or a status of the compen-
sation chain.
[0046] It should be noted that, all the preferred embod-
iments above are merely illustrative rather than limitative.
Various modifications or transformations made by those
skilled in the art to the specific embodiments described
above under the conception of the present invention shall
all fall in the legal protection scope of the present inven-
tion.

Claims

1. A compensation chain stabilizing apparatus for an
elevator, wherein the compensation chain stabilizing
apparatus comprises a magnetic field generating de-
vice, and the magnetic field generating device is con-
figured to generate a magnetic field to limit shaking
of the compensation chain.

2. The compensation chain stabilizing apparatus of
claim 1, wherein the magnetic field generating device
is a permanent magnet or an electromagnet.

3. The compensation chain stabilizing apparatus of
claim 1 or 2, wherein the compensation chain stabi-
lizing apparatus further comprises a sensor config-
ured to sense an operation status of an elevator car;
and/or wherein the compensation chain stabilizing
apparatus further comprises a sensor configured to
sense a status of the compensation chain; particu-
larly the sensor is an optical sensor, so as to sense
a shaking amplitude and/or position of the compen-
sation chain.

4. The compensation chain stabilizing apparatus of
claim 3, wherein the compensation chain stabilizing
apparatus further comprises a control device, and

the control device controls the electromagnet based
on the status of the compensation chain.

5. The compensation chain stabilizing apparatus of any
of claims 1 to 7, wherein the compensation chain
stabilizing apparatus further comprises an isolating
device configured to isolate the magnetic field gen-
erating device from the compensation chain; where-
in particularly the isolating device is an isolating
plate, an isolating cover or an isolating net.

6. The compensation chain stabilizing apparatus of
claim 5, wherein the isolating device has a smooth
surface facing the compensation chain; and/or
wherein the isolating device is made of a glass ma-
terial.

7. The compensation chain stabilizing apparatus of any
of claims 1 to 6, wherein the compensation chain
stabilizing apparatus further comprises a position
adjustment device; wherein the position adjustment
device particularly can adjust a vertical height of the
magnetic field generating device and/or a horizontal
position of the magnetic field generating device.

8. The compensation chain stabilizing apparatus of
claim 7, wherein the position adjustment device is
an adjustable support disposed at the bottom of the
magnetic field generating device.

9. An elevator shaft, wherein one or more compensa-
tion chain stabilizing apparatuses of any of claims 1
to 8 is disposed in the elevator shaft.

10. The elevator shaft of claim 9, wherein the elevator
shaft has at least one compensation chain stabilizing
apparatus which is disposed at the bottom of the
shaft and corresponds to the position of the compen-
sation chain; and/or wherein a magnetic field gener-
ating device of the compensation chain stabilizing
apparatus is aligned with a bottom U-shaped region
of the compensation chain in a vertical direction.

11. An elevator system, comprising a shaft, a car in the
shaft, a counterweight support, and a compensation
chain installed between the car and the bottom of
the counterweight support, the compensation chain
being at least partially made of a magnetic material,
wherein the elevator system further comprises one
or more compensation chain stabilizing apparatuses
of any of claims 1 to 9, the compensation chain sta-
bilizing apparatus comprises a magnetic field gen-
erating device, and the magnetic field generating de-
vice is configured to generate a magnetic field to limit
shaking of the compensation chain.

12. The elevator system of claim 11, wherein the eleva-
tor system has at least one compensation chain sta-
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bilizing apparatus which is disposed at the bottom
of the shaft and corresponds to the position of the
compensation chain; and/or wherein the magnetic
field generating device of the compensation chain
stabilizing apparatus is aligned with a bottom U-
shaped region of the compensation chain in a vertical
direction.

13. A method for preventing shaking of a compensation
chain in an elevator system, wherein a compensation
chain at least partially made of a magnetic material
is used, and a magnetic field generating device is
disposed near the compensation chain, so as to limit
shaking of the compensation chain.

14. The method of claim 13, wherein the method further
comprises disposing the magnetic field generating
device at the bottom of a shaft and aligning the mag-
netic field generating device with a bottom U-shaped
region of the compensation chain, wherein particu-
larly the method further comprises disposing an iso-
lating device between the magnetic field generating
device and the compensation chain.

15. The method of claim 13 or 14, wherein the method
further comprises disposing an isolating plate or an
isolating cover, which has a smooth surface facing
the compensation chain, between the magnetic field
generating device and the compensation chain;
wherein the method further comprises adjusting a
vertical height of the magnetic field generating de-
vice by using an adjustable support capable of ad-
justing a height in a vertical direction; wherein the
particularly method further comprises using a per-
manent magnet or an electromagnet as the magnetic
field generating device; wherein the method further
comprises operating the electromagnet based on an
operation status of a car or a status of the compen-
sation chain.

11 12 



EP 3 301 059 A1

8



EP 3 301 059 A1

9

5

10

15

20

25

30

35

40

45

50

55



EP 3 301 059 A1

10

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

